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Lithium manganese-based cathodes (LiMn2O4, LMO) are widely used in recharge-
able batteries due to their low cost, safety, and ecological stability. Enhancement of the 
LMO properties is impossible to be realized without understanding of nature of the 
processes occurring inside the cathodes at the nanoscale. Here was studied comprehen-
sively structural and functional transformations of the LMO electrode occurring with 
its lithiation using confocal Raman microscopy. 
Structural study of LMO electrodes showed that cycling leads to: (1) formation of 
Mn3O4 phase with its further dissolution in the electrolyte; (2) qualitative change of the 
lithiation process in cycled LMO cathodes with formation of the significant inhomo-
geneous lithiation state. Spatial distribution of Mn3O4 phase was correlated with the 
cracks on the particles surface revealed by optics, which means that appearance of 
Mn3O4 phase can be responsible for the mechanical stresses in the material. The segre-
gation of Mn3O4 phase was found as well in vicinity of the particle boundaries and 
thereby determine diminished electrochemical activity [1]. On contrary, Mn3O4 phase 
was not revealed in aged cathodes, which prove that the dissolution of this phase occurs 
mostly at the beginning of cycling while further mechanism of capacitance fade is due 
to inhomogeneity of the delithiation process [2]. 
The final model of the material could be following: structural transformation with 
formation of the weak electrochemically active phase near the particle interface lead to 
the impeding of lithiation process and formation of inhomogeneous distribution of the 
‘state of charge’. This inghomogeneousity increases self-consistently during lithiation 
process regardless dissolution of the additional phases possibly due to impact of chem-
ically induced stresses. The inhomogeneous lithiation is than believed to be responsible 
for the battery capacity fade. 
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